Implications of the simultaneous occurrence of hepatic glycolysis from glucose and gluconeogenesis from glycerol.
Glycolysis from [6-(3)H]glucose and gluconeogenesis from [U-(14)C]glycerol were examined in isolated hepatocytes from fasted rats. A 5 mm bolus of glycerol inhibited phosphorylation of 40 mm glucose by 50% and glycolysis by more than 60%, and caused cellular ATP depletion and glycerol 3-phosphate accumulation. Gluconeogenesis from 5 mm glycerol was unaffected by the presence of 40 mm glucose. When nonsaturating concentrations of glycerol (< 200 microm) were maintained in the medium by infusion of glycerol, cellular ATP concentrations remained normal. The rate of uptake of infused glycerol was unaffected by 40 mm glucose, but carbohydrate synthesis from glycerol was inhibited 25%, a corresponding amount of glycerol being diverted to glycolytic products, whereas 10 mm glucose had no inhibitory effect on conversion of infused glycerol into carbohydrate. Glycerol infusion depressed glycolysis from 10 mm and 40 mm glucose by 15 and 25%, respectively; however, the overall rates of glycolysis were unchanged because of a concomitant increase in glycolysis from the infused glycerol. These studies show that exposure of hepatocytes to glucose and low quasi-steady-state concentrations of glycerol result in the simultaneous occurrence, at substantial rates, of glycolysis from glucose and gluconeogenesis from the added glycerol. We interpret our results as demonstrating that, in hepatocytes from normal rats, segments of the pathways of glycolysis from glucose and gluconeogenesis from glycerol are compartmentalized and that this segregation prevents substantial cross-over of phosphorylated intermediates from one pathway to the other. The competition between glucose and glycerol implies that glycolysis and phosphorylation of glycerol take place in the same cells, and that the occurrence of simultaneous glycolysis and gluconeogenesis may indicate channelling within the cytoplasm of individual hepatocytes.